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(57) Abstract: A method and system for providing a disc media photo album having a physical data structure including a video 
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is backward compatible. The physical data structure can include at least one picture unit for each cell. Each picture unit can have 
at least one video object unit containing a photo album picture to be displayed. Moreover, each picture unit can include additional 
multimedia data such as audio, video or subpicture information to be displayed with the photo album picture. In addition, a plurality 
of menus can be embedded within the data structure to permit direct user access to individual photo album pictures through the 
menus. 
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MULTIMEDIA PHOTO ALBUMS 



BACKGROUND OF THE INVENTION 

Technical Field 

This invention relates generally to methods and apparatus for using a disc 
medium, for example a digital video disc (DVD), as an electronic album for 
photographs. 



10 Description of the Related Art 

Various devices have been developed to enable consumers to record video 
and audio programs for later presentation. Such devices include tape recorders, 
video cassette recorders, recordable compact disks, and most recently, 
recordable digital video discs (DVD). A DVD that can be recorded on only once, 

15 and thereafter is essentially a DVD read only memory, is referred to by the 
acronym DVD-R. The acronym DVD-R is also used generally to refer to the 
write-once, or record-once, technology. Several formats are available for DVD's 
to be recorded on, erased and re-recorded, that is overwritten or rewritten. 
These are referred to by the acronyms DVD-RAM, DVD-RW and DVD + RW. As 

20 of this time no uniform industry standard has been adopted. The acronyms DVD- 
RAM, DVD-RW and DVD + RW are also used generally to refer to the respective 
rewritable technology. Reference herein to rewritable DVD technology, devices 
and methods is generally intended to encompass all of the standards which are 
now being used, as well as those which may be developed in the future. 

2 5 Typically, a DVD disc is used to store video such as movies or recorded 

television programs. Nevertheless, such a disc can also be used to digitally store 
a succession of high resolution photographs, thus defining a DVD photo album. 
Although desirable, implementing such a feature can be problematic. 
Specifically, current DVD specifications make it impossible to locate and access 

30 an individual picture. Moreover, any changes to the specification to overcome 
the accessibility issue can create compatibility problems with preexisting DVD 
players and can lead to increased manufacturing costs. 
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Summary of the Invention 

The invention features a method and system for providing a disc media 
photo album having a physical data structure including a video title set, a video 
5 object set (VOBS) for title containing at least one video object (VOB), and a 
plurality of cells, which disc media is backward compatible with DVD-video 
format. In one arrangement, the invention can include the steps of: providing at 
least one picture unit (PU) for each cell, in which each PU includes at least one 
video object unit (VOBU) containing a photo album picture to be displayed; and 

10 providing a plurality of menus embedded within the physical data structure to 

permit direct user access to individual photo album pictures through the menus. 

In another arrangement, the invention features a recordable disc medium 
system for providing a disc media photo album. Under this arrangement, the 
invention can include: a disc medium recorder for recording the disc media photo 

15 album; a disc medium for storing the disc media photo album in which the disc 
medium can be backward compatible with DVD-video format and can have a 
physical data structure including a video title set, a video object set (VOBS) for 
title containing at least one video object (VOB) and a plurality of cells; at least 
one picture unit (PU) for each cell in which each PU can have at least one video 

20 object unit (VOBU) containing a photo album picture to be displayed; and a - 
plurality of menus embedded within the physical data structure to permit direct 
user access to individual photo album pictures through the menus. 

In the above method and system, the plurality of menus can include a 
menu for picture group for selecting at least one cell within each VOB. In 

25 another variation of the above method and system, the plurality of menus can 

also include a menu for picture set for selecting at least one PU within each cell. 
Moreover, the menu for picture group and menu for picture set can be contained 
within a VOBS for menu of the video title set. Further, the menu for picture 
group can be contained within the VOBS for title, and the menu for picture set 

30 can be contained within each VOB containing at least one of the picture units. 

In another variation of the above method and system, the PU can be 
further comprised of video data to be displayed with the photo album picture. In 
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addition, the PUcan be further comprised of audio data to be displayed with the 
photo album picture. In another arrangement of the above method and system, 
the PU can be further comprised of subtitle information to be displayed with the 
photo album picture. Moreover, in the above method and system, a photo album 
5 directory can be added to a root directory of the disc media. 

In another variation of the above method and system, a navigation pack 
for PU is provided in each VOBU for a photo album picture to be displayed in 
which the navigation pack can define control data for the photo album picture of 
the PU. The control data can include the following: a picture display time 

10 parameter to control a display duration for the photo album picture; an 

associated audio sound track enable control to control the playback of an audio 
sound track for the photo album picture; a slide show display time parameter for 
controlling a display time for each photo album picture in a slide show 
presentation; an associated video enable control for displaying a video 

15 presentation in coordination with the photo album picture to be displayed; a 

video display format control for selecting a format of the video presentation to be 
displayed in conjunction with the photo album picture; and PU address 
information for locating past and future PU's contained on the disc media. 

In another arrangement, the invention can also feature a recordable disc 

20 medium for storing at least one photo album picture in which the disc medium 
can be backward compatible with DVD-video format. The disc medium can 
include: a physical data structure having a video title set, a video object set 
(VOBS) for title containing at least one video object (VOB) and a plurality of cells; 
at least one picture unit (PU) for each cell in which each PU can have at least one 

2 5 video object unit (VOBU) containing the photo album picture to be displayed; and 
a plurality of menus embedded within the physical data structure to permit direct 
user access to individual photo album pictures through the menus. 



Brief Description of the Drawings 

30 FIG. 1 is a block diagram of a rewritable DVD device capable of writing 

and reading photo album pictures in accordance with the inventive arrangements. 
FIG. 2 illustrates the spiral track on a rewritable DVD disc. 
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FIG. 3A illustrates a conventional data structure of the rewritable DVD disc 
of FIG. 2. 

FIG. 3B illustrates a conventional root directory of the rewritable DVD disc 
of FIG. 2. 

5 FIG. 4A illustrates a data structure of a rewritable DVD disc capable of 

storing photo album pictures in accordance with the inventive arrangements. 

FIG. 4B illustrates a root directory of a rewritable DVD disc in accordance 
with the inventive arrangements. 

FIG. 5 illustrates an alternative embodiment of the data structure of FIG. 4 
10 in accordance with the inventive arrangements. 

Recordable DVD Device 

A device 1 00 for implementing the various advanced operating features in 
accordance with the inventive arrangements is shown in block diagram form in 

15 FIG. 1 . A rewritable disc medium 102 is embodied as a rewritable DVD in the 
illustrated embodiment. In many instances, as will be noted, the rewritable disc 
medium can also be, for example, a hard drive or a magneto optical disc (MOD). 
An example of a MOD is a mini-disc. In many instances, the inventive 
arrangements are applicable to video or audio or both video and audio. 

20 The device 100 is capable of writing onto and reading from the disc 

medium, in this example, a rewritable DVD 102. The device comprises a 
mechanical assembly 104, a control section 120, a video/audio input processing 
path 140 and a video/audio output processing path 170. The allocation of most 
of the blocks to different sections or paths is self-evident, whereas the allocation 

25 of some of the blocks is made for purposes of convenience and is not critical to 
understanding the operation of the device. 

The mechanical assembly 104 comprises a motor 106 for spinning the 
disc 102 and a pickup assembly 108 that is adapted to be moved over the disc 
102 as it spins. A laser on the pickup assembly 108 burns spots onto a spiral 

30 track on the disc 102 or illuminates spots already burned onto the track for 
recording and playing back photo album pictures, video and/or audio program 
material. For purposes of understanding the invention, it is irrelevant whether 



WO 01/45102 PCT/US00/33778 

5 

the disc is recordable oh one or two sides, or in the event of a double-sided 
recording, whether the double-sided recording, or subsequent reading from the 
disc, takes place from the same side of the disc or from both sides. The pickup 
assembly 108 and the motor 106 are controlled by a servo 110. The servo 110 

5 also receives the Playback Signal of data read from the spiral track of the disc 

102 as a first input. The Playback Signal is also an input to an error correction 
circuit 1 30, which can be considered part of the control section 1 20 or part of 
the video/audio output processing path 1 70. 

The control section 120 comprises a control central processing unit (CPU) 
10 122 and a navigation data generation circuit 126. The control CPU 122 supplies 
a first input signal to the navigation data generation circuit 126 and the servo 
110 supplies a second input signal to the navigation data generation circuit 126. 
The servo 110 can also be considered part of the control section 120. The 
navigation data generation circuit 1 26 supplies a first input signal to the 
15 multiplexer (MUX) 154, which forms part of the video/audio input processing 
path 140. The navigation data generation circuit 126 will generate navigation 
packet data to be stored on the disc 102 with the multimedia data. 

The output of the MUX 1 54 is an input to an error correction coding circuit 
128. The output of the error correction coding circuit 128 is a recordable input 
20 signal supplied to the pickup assembly 108, which will be "burned" onto the 
spiral track of the disc 102 by the laser. 

A control buffer 1 32 for viewer activatable functions indicates those 
functions presently available, namely play, record, reverse, fast forward, slow 
play, pause/play and stop. The pause is a counterpart to pause operation in a 
2S VCR, for example manually interrupting the play back of a prerecorded program 
or interrupting the recording of a viewed program to eliminate commercials from 
the recording. A special function, labeled Photo Album, is illustrated as part of a 
separate buffer 136 to emphasize this aspect of the inventive arrangements. 
The control CPU 122 is also noted as having special routines for image, audio 
30 and subpicture processing to implement the DVD photo album, as will be later 
described in detail. 
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The video/audio input processing path 140 is a signal processing circuit for 
receiving multimedia data to be stored on the disc 102. One of the inputs can 
receive analog video signals, such as NTSC or PAL, from which a still picture 
may be selected to be stored as part of a photo album on the disc 102. Under 
this arrangement, a TV decoder 142 can receive and decode an analog video 
signal. The decoder 142 can also convert the analog video signal to a digital 
signal. The digitized signal can then be transferred to an image processor 144. 
Pictures that are selected from the signal can then be encoded by the image 
processor 144. In addition, the image processor 144 can increase the picture 
quality of the selected still images selected upon command of the control CPU 
1 22. The still images are then sent to the MUX 1 50 for further processing. 

The analog video input can also receive analog video signals to be 
combined with one or more still images recorded on the disc 102. Under this 
feature, the device 1 00 can record a portion of video and can combine the video 
with a stored picture. In addition, the video can be displayed as the still image is 
displayed. In one arrangement, the video can be displayed as a full image 
thereby blanketing the still picture. Alternatively, the video can be displayed 
under a picture-in-picture format in which the video is displayed in a box having 
smaller dimensions than that of the still image display. 

Similar to the process in which still images are selected from an analog 
video signal, analog video that is to be combined with one or more still images is 
received, decoded and digitized by the decoder 142. The video can then be 
encoded and, if desired, enhanced by the image processor 144. The signal is 
then sent to the MUX 1 50 for further processing. 

In addition to analog signals, the input processing path 140 can contain an 
input for receiving digital images. As an example, the digital input can receive 
photographs that have been scanned and digitized. Similar to the still images 
extracted from the analog signal, one or more of these digital images can be 
combined with a portion of video. The digital image can be received by the 
image processor 144. The image processor 144 can then determine whether the 
format of the digital image is compatible for purposes of storage on the disc 102. 
If the format is acceptable, the image processor 144 can enhance the digital 
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image and can -transfer the image to the MUX 150. If the format is not 
compatible, then the image processor 144 can convert the image to a format 
that can be stored on the disc 102 such as MPEG-1, MPEG-2 or JPEG. It should 
be noted, however, that the invention is not limited in this regard, as any other 
5 suitable format may be used to store still images on the disc 102. After a 
successful conversion, the image can be enhanced and sent to the MUX 1 50. 

It should be noted that the device 100 is preferably capable of receiving, 
writing and reading still images of any size or resolution. For example, the device 
1 00 can store still images that have been extracted from a high-resolution display 

10 such as an HDTV display. In addition, the chrominance resolution of the still 

images can be 4:2:0, 4:2:2 or 4:4:4; however, the invention is not so limited, as 
the device 100 can accept any type of chrominance resolution. 

In addition to combining video with one or more still images, the device 
1 00 can also add portions of an audio signal and subtitle information to one or 

15 more pictures comprising a DVD photo album. Conventional methods for 

achieving this result are well known in the art. Incoming audio can be converted 
to a digital signal by the audio A/D 146, encoded by audio encoder 148 and 
transferred to the MUX 1 50. In contrast, subtitle information can be directly fed 
in to the MUX 1 50. Once received, the audio or subtitle information can be 

20 multiplexed with one or more still images in the MUX 150. As a result, portions 
of video, audio or subtitle information can individually be combined with one or 
more pictures of a DVD photo album. Moreover, any combination of the 
foregoing multimedia data can be combined with one or more still images. 

In one arrangement of the present invention, each still image can be given 

2 5 a picture name. This name can be generated by the user through the photo 

album buffer 136 and the control CPU 122 or, alternatively, the control CPU 122 
can create a default name. Each name can be combined with its associated still 
image in the MUX 1 50. As will be explained later, these names can be used to 
locate and access individual pictures stored on the disc 102 through a plurality of 

30 menus in the data structure of the disc 102. 

As the multimedia data is created, it can be temporarily stored in a record 
buffer 1 52 and then sent to the MUX 1 54. In the MUX 1 54, the data can be 
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combined with appropriate navigation packets generated in the navigation data 
generation block 126. The data can then be sent to the error correction coding 
circuit 128. The error correction coding circuit 128 can also be deemed to be 
part of the input path 140. 
5 The output processing path 1 70 can comprise an error correction block 

130 and a track buffer 172, in which data read from the disc 102 can be 
temporarily stored for further processing. The data can then be sent to a 
DEMUX 1 76 where one or more components of the data can be separated. If 
the data is to be displayed under an analog or digital format, the audio 

10 component can be separated from the subtitle information, the still picture and 
any video that may have been combined with the picture. 

The audio component can be directed to an audio decoder 194 where it 
can be decoded and then to an audio D/A 1 96 where it can be converted back to 
an analog signal. Additionally, the subtitle information, the still images and any 

15 associated video can be sent to a video/image decoder 1 78 where they can be 
decoded. Once decoded, this data can be sent to a picture processor 180. A 
number of conventional editing or display functions can be performed at the 
picture processor 180 upon command by the control CPU 122. For example, the 
still images or the associated video can be enlarged or reduced, pictures can be 

20 merged, split or deleted and multiple pictures can be processed for simultaneous 
display. In addition, the picture processor 180 can facilitate creation of a slide 
show presentation by the user. It is understood, however, that the invention is 
not limited in this regard, as many other display and editing functions can be 
performed by picture processor 180. 

25 Once the image/video/subtitle data is processed, it can propagate through 

a buffer 182. If the data is to be displayed on an analog display, it can then be 
decoded by a PAL/NTSC encoder 184. Alternatively, data to be displayed 
digitally can be fed to an interface 186 which transmits the signal to a digital 
display. 

30 Multimedia data that is to be displayed on a HDTV is processed in a 

slightly different way. Referring back to the DEMUX 176, any video, audio or 
subtitle information that has been combined with a still picture can be separated 
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from the still picture by the DEMUX 1 76 and transferred to a MUX 1 90. Similar 
to the still pictures to be displayed on an analog or digital display, the still 
pictures can be decoded by the video/image decoder 1 78 and processed by the 
picture processor 1 80. Once any editing or display functions have been 
5 performed, the still images can be encoded by an MPEG video encoder 188 and 
sent to the MUX 1 90. At the MUX 190, the still images can be recombined with 
any associated audio, video or subtitle information. The multimedia data can 
then be sent to a VSB modulator 1 92 and can be transmitted to an HDTV 
display. 

10 Notably, the present invention can be realized in hardware, software, or a 

combination of hardware and software. Machine readable storage according to 
the present invention can be realized in a centralized fashion in one computer 
system, for example the control CPU 122, or in a distributed fashion where 
different elements are spread across several interconnected computer systems. 

15 Any kind of computer system or other apparatus adapted for carrying out the 
methods described herein is acceptable. 

Specifically, although the present invention as described herein 
contemplates the control CPU 122 of FIG. 1, a typical combination of hardware 
and software could be a general purpose computer system with a computer 

20 program that, when being loaded and executed, controls the computer system 
and a DVD recording system similar to the control section 120 of FIG. 1 such 
that it carries out the methods described herein. The present invention can also 
be embedded in a computer program product which comprises all the features 
enabling the implementation of the methods described herein, and which when 

25 loaded in a computer system is able to carry out these methods. 

A computer program in the present context can mean any expression, in 
any language, code or notation, of a set of instructions intended to cause a 
system having an information processing capability to perform a particular 
function either directly or after either or both of the following: (a) conversion to 

30 another language, code or notation; and (b) reproduction in a different material 
form. The invention disclosed herein can be a method embedded in a computer 
program which can be implemented by a programmer using commercially 
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available development tools for operating systems compatible with the control 
CPU 122 described above. 

DVD Media 

For purposes of illustrating the inventive arrangements, program material 
5 can be recorded onto a rewritable DVD and played back from a rewritable DVD. 
A rewritable DVD 10 shown in FIG. 2 is suitable for use as disc 102 in device 
100. The disc 10 is formed by a flat, round plastic plate-like member 12. The re- 
writable DVD can consist of two substrates bonded together by an adhesive 
layer forming a 1 .2mm thick disk. A center hole 14 can be formed in the disk so 
10 that a gripping device of the motor 106 of FIG. 1 can securely grip the disk and 
control the angular motion of the same in accordance with the inventive 
arrangements. 

The direction of recording on the track is typically outwardly along a spiral 
track 1 6, from a smaller radius part of the spiral to a larger radius part of the 

15 spiral. The several series of three large dots ( ) denote portions of the track 

not shown in the drawing. As a result, the beginning of the spiral track is 
deemed to be near the hole 14, and is denoted by square 18. The end of the 
spiral is deemed to end near the rim, and is denoted by diamond 20. Those 
skilled in the art generally accept defining the beginning and end of the spiral as 

20 noted. The track can also have a side-to-side wobble, not shown in the drawing, 
to accommodate media type indexing. Due to difficulties of scale only portions 
of the track 16 are shown, and these are shown in greatly enlarged scale. 

Each nearly circular, radially concentric section of the spiral is sometimes 
referred to as a track, but this terminology is not commonly accepted as having 

2 5 that specific meaning. In CD-ROM's, for example, the term track is also used to 
refer to that portion of the spiral track that contains a single audio song, or other 
selection, and the same may or may not become common for DVD's. 

Conventional DVD Root Directory and Data Structure 
FIG. 3A illustrates a conventional DVD data structure. Each DVD contains 

30 a video manager 26 and a video title set (VTS) 28. The VTS includes control 

data video title set information (VTSI) 27, an optional video object set (VOBS) for 
menu 29, one or more VOBS for title 30 which contain the actual title content, 
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and a VTSI backup 31 . Each VOBS 30 is comprised of a plurality of video 
objects (VOB) 32. Each VOB 32 includes a plurality of cells 34. Each VOBS 30 
also includes a collection of pointers to one or more cells 34. In this way, the 
VOBS 30 data links the cells 34 together and indicates in what order the 
5 programs or the cells 34 are to be played. The cells 34 within a particular VOBS 
30 are flagged for play in any desired order. For example, they can be played 
sequentially or randomly. The data layer containing the cells 34 is the lowest 
user-accessible data layer in the conventional DVD data structure. 

Each cell 34 includes a plurality of video object units (VOBU) 36. Each of 

10 the VOBU's 36 in which the video content of the disc 102 resides typically 
contains 0.4 to 1 .0 seconds of presentation material. Each VOBU 36 is a 
sequence of data packs in recording order. Each VOBU starts with exactly one 
navigation pack (NV PCK) 38 and could encompass all of the following kinds of 
packs, including video packs (V PCK) 39, audio packs (A PCK) 40 and subtitle 

15 or sub-picture packs (SP PCK) 42. Each VOBU is nominally comprised of one 
group of pictures (GOP). 

FIG. 3B illustrates a conventional DVD root directory 50. As shown in 
FIG. 3B, each DVD root directory can contain a video title set (VideoTS) 
directory 52, an audio title set (AudioTS) directory 54 and other user defined 

20 directories 56. Each of these directories can include information regarding the 
files contained therein. For example, the Video TS directory 52 can include 
information concerning the following files: control data VTSI 27; VOBS for menu 
29; VOBS for title 30; and VTSI backup 31 . This information can contain the file 
name, file size, when the file was created or modified and the file's start edges. 

25 In addition, the Audio TS 54 can contain similar information for the files 
contained therein. 

DVD Photo Album 

The video data representing photographs in a DVD photo album in 
accordance with the inventive arrangements is advantageously recordable on a 
30 rewritable DVD. The data representing photographs can be stored together with 
supplemental information, such as video, audio and subtitle data. All of this data 
can be made backward compatible with read-only DVD insofar as playing back is 



iXMD: <WO 01d510?A1 I > 



WO 01/45102 PCT/US00/33778 

12 

concerned, so that the recorded photo album can be viewed, that is played back, 
on any regular DVD player. 

FIG. 4A illustrates a physical data structure 40 that can be used to store 
one or more still images that form a photo album. The data structure 40 can 
5 contain a video manager 26 and a video title set (VTS) 28. The VTS 28 can 
contain all of the multimedia data associated with a disc medium photo album 
and can be alternatively referred to as an album. The VTS 28 can contain a 
control data video title set information (VTSI) 27, a video object set (VOBS) for 
menu 29, a VOBS for title 30 which can contain the actual title content and a 

10 VTSI backup 31. 

Each VOBS 30 can include one or more video objects (VOB) 32. For 
purposes of the invention, each VOB 32 can be referred to as a picture group 
(PG). In one arrangement, each VOB 32 can have a menu for PG 33, which can 
list all the cells 34 that are contained within a particular VOB 32. For purposes 

15 of the invention, each cell 34 can be referred to as a picture set (PS). Similar to 
the VOB's 32, each cell 34 can have a menu for PS 35, which can list all the 
picture units (PU) 37 contained within a particular cell 34. These PU's 37 can be 
listed in the menu for PS 35 according to the name created for each particular PU 
37 during the writing process as discussed in FIG. 1 . As a result, a user is 

20 permitted direct access to any PU 37 that is stored on the disc 102 as part of a 
DVD photo album and is not limited to accessing data at the cell 34 layer. 

To accommodate the PU's 37, a separate data layer can be created in the 
data structure 40. Preferably, each PU 37 contains only one picture. It should 
be noted, however, that a PU 37 can also contain all of the audio, video or 

2 5 subtitle information that has been combined with a particular picture. To store 
this multimedia data, each PU 37 can contain one or more VOBU's 36. Similar 
to conventional VOBU's, each VOBU 36 can contain a navigation pack and, 
depending on the type of data combined with the still image, one or more audio 
packs, one or more video packs and one or more subpicture packs. For example, 

30 if audio and video have previously been combined with a photo album picture, 

then the PU 37 that contains that particular picture can include as many VOBU's 
36 as necessary to store the associated audio and video. 
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The navigation pack is similar to a conventional navigation pack; however, 
the navigation pack contained in a PU 37 can include additional information to 
facilitate the display of photo album pictures and any associated multimedia data. 
Specifically, the navigation pack can contain the following eight kinds of 
5 information: (1) a PU display time parameter; (2) an audio setting; (3) an audio 
interrupt setting; (4) a slide show display time parameter; (5) a video setting; (6) 
a video display parameter; (7) one or more addresses of backward located PU's; 
and (8) one or more addresses of forward located PU's. It is understood, 
however that the navigation pack of a PU 37 is not limited in this regard, as 

10 other parameters or settings may be used for displaying the DVD photo album. 

The PU display time parameter can set the time allotted for displaying each 
picture in the photo album. The allotted time can be set from approximately 
1/16 of a second to approximately 3,600 seconds. It should be noted, however, 
that the invention is not so limited, as other time periods can be used. The audio 

15 setting can inform the control CPU 122 of FIG. 1 whether a portion of audio is 
combined with a particular PU 37. In addition, the audio setting can determine 
whether the audio contains speech, music or a combination thereof. The audio 
interrupt setting can inform the CPU 122 to initiate a process of overriding any 
existingaudio currently combined with a PU 37 with a new portion of audio. 

20 The slide show display time parameter can set the time allotted for the 

display of each PU 37 that can comprise a slide show presentation, if a user 
chooses to create such a presentation. Preferably, this time period is selected by 
the user; however, if the user does not select a time, a default setting of 
approximately five seconds can be used. The video setting can inform the CPU 

25 122 that a particular PU 37 contains a video display. Further, the video display 
parameter can determine whether the associated video will be displayed under a 
picture-in-picture format or a full screen display. For purposes of locating other 
PU's 37, the navigation pack can also contain the addresses of one or more 
previously created, or backward located, PU's 37. In addition, the navigation 

30 pack can also contain the addresses of one or more subsequently created, or 
forward located, PU's 37. 
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Although the data structure 40 of FIG. 4A allows access to individual 
pictures and contains additional information to complement their display, the data 
structure 40 is backward compatible with conventional DVD players. Thus, the 
pictures and any associated multimedia data that make up a DVD photo album 
can be displayed on these devices. Since a conventional DVD player does not 
recognize the information contained in the menus or the extra data layer for the 
picture units, the conventional DVD player can ignore the added features of the 
data structure 40. Significantly, however, a user can still display still images and 
their related multimedia data contained in the photo album. 

Although ignoring these added features enables a user to display photo 
album pictures on a DVD player, the accessibility of the pictures is somewhat 
negatively affected. Under this arrangement, a user cannot locate individual PU's 
37. This is because the menu for PG 33, the menu for PS 35 and the data layer 
containing the PU's 37 are ignored. Nevertheless, a user can locate the cell 34 
that contains one or more pictures to be displayed by identifying the cell 34 
identification number. 

FIG. 4B illustrates a root directory 60 that can be used in accordance with 
the inventive arrangements. As shown in FIG. 4B, a DVD album directory 58 
can be added to the root directory 60 for storing relevant information regarding 
the creation of a DVD photo album. The album directory 58 can include ~ 
information concerning the following files: each VOB 32, each cell 34 and each 
PU 37. In addition, this information can include the file name, file size, when the 
file was created or modified and the file's start edges. Moreover, a conventional 
DVD player will simply ignore the added album directory 58. 

FIG. 5 illustrates an alternative arrangement of the data structure 40 of 
FIG. 4. As shown in the data structure 50, the menus for PG 33 for the VOB's 
32 and the menus for PS 35 for the cells 34 can be contained in the VOBS for 
menu 29. It should be noted, however, that this data structure 50 retains the 
advantages present in the data structure 40, namely, accessibility to individual 
pictures, additional display information and backward compatibility. In addition, 
a conventional DVD player can recognize the menu for PG 33 and the menu for 
PS 35 since they are contained in the VOBS for menu 29. Although similar to 
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the data structure 40 of FIG. 4 in that individual pictures cannot be directly 
accessed by the user, the user can access a particular cell 34 through the menu 
for PS 33. Thus, a user is not required to know the cell 34 identification 
number. Moreover, a user can access the menu for PS 35 to determine whether 
5 a picture is contained within a particular cell 34. This can narrow the search for 
a certain picture to one cell 34. 

Although not shown in any of the drawings, the disc 102 can have a Disc 
ID setting typically located at the beginning of the disc 102. Generally, this 
setting is set to "DVD-ROM" to indicate that the data structure being employed 

10 is a conventional structure. In one arrangement of the present invention, the 

Disc ID setting can be set to "Album" to indicate that the data structure on the 
disc 102 is either the data structure 40 of FIG. 4 or the data structure 50 of FIG. 
5. Currently, however, it is preferable to maintain this setting at "DVD-ROM" 
since a disc 102 with a setting of "Album" cannot be displayed in a conventional 

15 DVD player. This may change, however, as the number of DVD players that can 
accept discs 102 with "Album" Disc ID settings increases. 
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CLAIMS 

1 . A method for providing a disc media photo album having a physical data 
structure including a video title set, a video object set (VOBS) for title containing 
at least one video object (VOB), and a plurality of cells, which disc media is 
backward compatible with DVD-video format, comprising the steps of: 

providing at least one picture unit (PU) for each said cell, each said PU 
comprised of at least one video object unit (VOBU) containing a photo album 
picture to be displayed; and 

providing a plurality of menus embedded within said physical data 
structure to permit direct user access to individual photo album pictures through 
said menus. 

2. The method according to claim 1, wherein said plurality of menus 
comprises a menu for picture group for selecting at least one said cell within 
each said VOB. 

3. The method according to claim 2, wherein said plurality of menus further 
comprises a menu for picture set for selecting at least one said PU within each 
said cell. 

4. The method according to claim 3, wherein said menu for picture group and 
menu for picture set is contained within a VOBS for menu of said video title set. 

5. The method according to claim 3, wherein said menu for picture group is 
contained within said VOBS for title. 

6. The method according to claim 5, wherein said menu for picture set is 
contained within each said VOB containing at least one of said picture units. 



7. The method according to claim 1 , wherein said PU is further comprised of 
video data to be displayed with said photo album picture. 
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8. The method according to claim 1 , wherein said PU is further comprised of 
audio data to be displayed with said photo album picture. 

9. The method according to claim 1 , wherein said PU is further comprised of 
5 subtitle information to be displayed with said photo album picture. 

10. The method according to claim 1 , wherein a navigation pack for PU is 
provided in each said VOBU for a photo album picture to be displayed, said 
navigation pack defining control data for said photo album picture of said PU. 

10 

1 1 . The method according to claim 10, wherein said control data comprises a 
picture display time parameter to control a display duration for said photo album 
picture. 

15 12. The method according to claim 10, wherein said control data comprises an 
associated audio sound track enable control to control the playback of an audio 
sound track for said photo album picture. 

13. The method according to claim 10, wherein said control data comprises a 
20 slide show display time parameter for controlling a display time for each said 

photo album picture in a slide show presentation. 

14. The method according to claim 10, wherein said control data comprises an 
associated video enable control for displaying a video presentation in coordination 

25 with said photo album picture to be displayed. 

15. The method according to claim 10, wherein said control data comprises a 
video display format control for selecting a format of said video presentation to 
be displayed in conjunction with said photo album picture. 

30 
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1 6. The method according to claim 10, wherein said control data comprises 
PU address information for locating past and future PU's contained on said disc 
media. 



17. The method according to claim 1 further comprising the step of adding a 
photo album directory to a root directory in said disc media. 

1 8. A recordable disc medium system for providing a disc media photo album, 
comprising: 

a disc medium recorder for recording said disc media photo album; 

a disc medium for storing said disc media photo album, said disc medium 
backward compatible with DVD-video format and having a physical data 
structure including a video title set, a video object set (VOBS) for title containing 
at least one video object (VOB) and a plurality of cells; 

at least one picture unit (PU) for each said cell, each said PU having at 
least one video object unit (VOBU) containing a photo album picture to be 
displayed; and~ 

a plurality of menus embedded within said physical data structure to 
permit direct user access to individual photo album pictures through said menus. 

19. The system according to claim 18, wherein said plurality of menus 
comprises a menu for picture group for selecting at least one said cell within 
each said VOB. 

20. The system according to claim 19, wherein said plurality of menus further 
comprises a menu for picture set for selecting at least one said PU within each 
said cell. 



21 . The system according to claim 20, wherein said menu for picture group 
and menu for picture set is contained within a VOBS for menu of said video title 
set. 
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22. The system according to claim 20, wherein said menu for picture group is 
contained within said VOBS for title. 

23. The system according to claim 22, wherein said menu for picture set is 
5 contained within each said VOB containing at least one of said picture units. 

24. The system according to claim 18, wherein said PU is further comprised of 
video data to be displayed with said photo album picture. 

10 25. The system according to claim 18, wherein said PU is further comprised of 
audio data to be displayed with said photo album picture. 

26. The system according to claim 18, wherein said PU is further comprised of 
subtitle information to be displayed with said photo album picture to be 

15 displayed. 

27. The system according to claim 18, wherein a navigation pack for PU is 
provided in each said VOBU for a photo album picture to be displayed, said 
navigation pack defining control data for said photo album picture of said PU. 

20 

28. The system according to claim 27, wherein said control data comprises a 
picture display time parameter to control a display duration for said photo album 
picture. 

25 29. The system according to claim 27, wherein said control data comprises an 
associated audio sound track enable control to control the playback of an audio 
sound track for said photo album picture. 

30. The system according to claim 27, wherein said control data comprises a 
30 slide show display time parameter for controlling a display time for each said 
photo album picture in a slide show presentation. 
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31. The system according to claim 27, wherein said control data comprises an 
associated video enable control for displaying a video presentation in coordination 
with said photo album picture to be displayed. 

.32. The system according to claim 27, wherein said control data comprises a 
video display format control for selecting a format of said video presentation to 
be displayed in conjunction with said photo album picture. 

33. The system according to claim 27, wherein said control data comprises PU 
address information for locating past and future PU's contained on said disc 
media. 



34. The system according to claim 18 further comprising a photo album 
directory, wherein said photo album directory is added to a root directory of said 
disc media. 



35. A recordable disc medium for storing at least one photo album picture, 
said disc medium backward compatible with DVD-video format, comprising: 

a physical data structure having a video title set, a video object set (VOBS) 
for title containing at least one video object (VOB) and a plurality of cells; 

at least one picture unit (PU) for each said cell, each said PU having at 
least one video object unit (VOBU) containing said photo album picture to be 
displayed; and 

a plurality of menus embedded within said physical data structure to 
permit direct user access to individual photo album pictures through said menus. 



WO 01/45102 



PCT/US00/33778 




WO 01/45102 



PCT/US00/33778 




SUBSTITUTE SHEET (RULE 26) 



WO 01/45102 



PCT/USOO/33778 



32- 



34- 



36- 



3/5 



26-- 


VIDEO MANAGER 


VIDEO TITLE SET 








30 

\ 


31 

S 


27—~ 


CONTROL DATA 
VTSI 


VOBSFOR 
MENU 


VIDEO OBJECT SET (VOBS) 
FOR TITLE 


VTSI BACKUP 





VIDEO OBJECT 
(V0BJDN1) 


VIDEO OBJECT 
(V0BJDN2) 


• • • 


VIDEO OBJECT 
(VOBJDNi) 




CELL 
(CJDN1) 


CELL 
(CJDN2) 


• • • 


CELL 
(CJDNi) 




36 

' r 


36-^~~~~ ~ 




VIDEO OBJECT i 
UNIT(VOBU) ! 


VIDEO OBJECT • 
UNIT(VOBU) I 


VIDEO OBJECT I 
UNIT(VOBU) ! 


• VIDEO OBJECT 
! UNIT(VOBU) 




NV PCK 



V PCK 



-A PCK 



SP.PCK V_PCK 

FIG. 3A 



V PCK A PCK 



ROOT :\ 



VIDEO TS 



AUDIO TS 



USER DEFINED 
DIRECTORIES 



52 
•54 

-56 



50 



FIG. 3B 



SUBSTITUTE SHEET (RULE 26) 



WO 01/45102 



PCT/US00/33778 



4/5 



26—- 


VIDEO MANAGER 


VIDEO TITLE SET (ALBUM) 






-"^^29 30-^ 


\ 

28 


27—- 


CONTROL DATA 
VTSI 


VOBSFOR 
MENU 


VIDEO OBJECT SET (VOBS) 
FOR TITLE 


VTSI BACKUP 















33 



MENU 
FOR 
PG 



V0B_IDN1 
(PICTURE GROUP) 
(PG) 



MENU 
FOR 
PG 



VIDEO OBJECT 
V0BJDN2 
(PICTURE GROUP) 
(PG) 



• • # 



MENU 
FOR 
PG 



VIDEO OBJECT 

VOBJDNi 
(PICTURE GROUP) 
(PG) 



35- 



MENU FOR 
PS 



CELL CJDN1 
(PICTURE SET) 
(PS) 




MENU FOR 
PS 



CELL CJDN2 
(PICTURE SET) 
(PS) 



MENU FOR 
PS 



CELLCJDNi 
(PICTURE SET) 
(PS) 



37—- 


PICTURE UNIT 
(PU) 


PICTURE UNIT 
(PU) 


PICTURE UNIT 
(PU) 




PICTURE UNIT 
(PU) 






36—- 


VIDEO OBJECT 
UNIT(VOBU) 


VIDEO OBJECT 
UNIT(VOBU) 


VIDEO OBJECT 
UNIT(VOBU) 


• • • 


VIDEO OBJECT 
UNIT(VOBU) 



40 



FIG. 4A 



ROOTA 

<> 



VIDEO.TS | — - 52 
AUDIQJSI — 54 
-58 



DVD ALBUM 



USER DEFINED 
DIRECTORIES 



•56 



60 



FIG. 4B 

SUBSTITUTE SHEET (RULE 26) 



WO 01/45102 



PCTAJS00/33778 




-v^.in ^wn n -id 1*1 no a i i r 



INTERNATIONAL SEARCH REPORT 



inten >nal Application No 

PCT/US 00/33778 



A. CLASSIFICATION OF SUBJECT MATTER ™ ' 

IPC 7 G11B27/10 G11B27/034 G11B27/30 G11B27/34 



According to In ternational Patent Classification (IPC) or to both national classification and IPC 
B. RELDS SEARCHED 



Minimum documentation searched <class.tication system followed by classification symbols, 

lrX / Gilo 



Documentation searched other than minimum documentation to the extent 



thai sucn documenisare included in the fields searched 



Electronic data base consulted during the .ntemahonal search (name ot data base and. where practical, search terms used) 

EPO-Internal , WPI Data, INSPEC, PAJ 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category ' 



Citation of document, with indication, where appropriate, of the 



relevant passages 



Relevant to claim No. 



x 

A 

P,X 
P,X 
P,X 



EP 0 797 200 A (PIONEER ELECTRONIC CORP) 
24 September 1997 (1997-09-24) 
the whole document 



EP 0 971 535 A (TOKYO SHIBAURA ELECTRIC 
CO) 12 January 2000 (2000-01-12) 
the whole document 

EP 1 041 566 A (MATSUSHITA ELECTRIC IND CO 
LTD) 4 October 2000 (2000-10-04) 
the whole document 

EP 1 041 565 A (MATSUSHITA ELECTRIC IND CO 
LTD) 4 October 2000 (2000-10-04) 
the whole document 



-/-- 



1,18,35 

2,7-10, 

17,19, 

24-27,34 

1,18,35 



1,18,35 



1,18,35 



X j Furtner documents are listed in the continuation ot box C. 



|X I Paten* family members are listed in annex. 



Special categories of cited documents : 



•A' document defining the general state of the art which is not 
considered to be of particular relevance 

E* earlier document but published on or after the international 
filing dale 

*L* document which mav throw doubts on priority claim(s) or 
which ts cried to establish (he publication date of another 
citation or other special reason (as specified) 

■O' document referring to an oral disclosure, use exhibition or 
other means 

■P' document published pnor to the international tiling date but 
later than the priority date claimed 



T later document published after the international filing dale 
or pnonfy date and not in conflict with the application but 
cited to understand the principle or theory underfyinq the 
invention 3 

*X* document ot particular relevance: the claimed invention 
cannot be considered novel or cannot be constdered to 
involve an inventive step when i he document is taken atone 

•V document of particular relevance: the claimed invention 

cannot be considered to involve an inventive step when the 
document is combined with one or more other such docu- 
ments, sucn combination being obvious to a person- skilled 
m the an. 



Date of the actual completion of the international search 



5 April 2001 



*&' document member of Ihe same patent family 



Date ot mailing ot trie international search report 

12/04/2001 



Name and matting address of the ISA 



European Patent Office. P.B. 5816 Patentlaan 2 
NL - 2280 HV Rijswijk 
Tel. (+31-70) 340-2040. Tx. 31 651 epo nl 
Fax: (+31-70)340-3016 



Authorized officer 



Mourik, J 



tirv <-wn m 4^ -too a 1 \ ^ 



INTERNATIONAL SEARCH REPORT 



tnter ->naJ Application No 

PCT/US 00/33778 



C^Continuation) DOCUMENTS CONSIDERED TO BE RELEVANT 



Category ° Caalion of document, with indication .where appropriate, of the relevant passages 



Relevant to claim No. 



P.A 



EP 0 942 609 A (MATSUSHITA ELECTRIC IND CO 
LTD) 15 September 1999 (1999-09-15) 
the whole document 

EP 0 967 605 A (SAMSUNG ELECTRONICS CO 
LTD) 29 December 1999 (1999-12-29) 
the whole document 



1-35 



1-35 



1 



Fnrni PCT/LSA/Pin rnrrmuaiion ol seconc sneei) iJuty 1992) 



INTERNATIONAL SEARCH REPORT 

information on patent family members 



Patent document 
cited in search report 



Publication 
date 



Inten ,nal Application No 

PCT/US 00/33778 



Patent family 
member(s) 



Publication 
date 



EP 0797 2 00 


A 


24 


-09-1997 


JP 


9259542 A 


03-10-1997 


EP 0971535 


A 


12- 


-01-2000 


JP 


2000032378 A 


28-01-2000 


EP 1041566 


A 


04- 


-10-2000 


All 

BR 
WO 
JP 


0005461 A 
0055857 A 
2000333126 A 


04-10-2000 
30-01-2001 
21-09-2000 
30-11-2000 


EP 1041565 


A 


04- 


10-2000 


AU 
WO 
JP 


3457000 A 
0060598 A 
2000348467 A 


23-10-2000 
12-10-2000 
15-12-2000 


EP 09426 09 


A 


15- 


09-1999 


AU 
CN 
JP 
WO 


3276099 A 
1253415 T 
11331780 A 
9946939 A 


27- 09-1999 

28- 06-2000 
30-11-1999 
16-09-1999 


EP 0967605 


A 


29- 


12-1999 


JP 


2000083217 A 


21-03-2000 



nex) [Juty 1&92", 



